Involvement of 1,2-diacylglycerol in improvement of heart function by etomoxir in diabetic rats.
Abnormal lipid metabolism has been proposed to be involved in the pathogenesis of diabetic cardiomyopathy. In this study, we measured myocardial lipid levels, including 1,2-diacylglycerol (1,2-DAG) and ceramide (CM), and myocardial function in diabetic rats. We also evaluated the effects of etomoxir (ETM), a carnitine palmitoyl transferase I inhibitor, on diabetic rat hearts from the viewpoints of alterations in lipid second messengers and myocardial function. Rats were injected with streptozotocin (60 mg/kg) to induce diabetes and were treated 5 weeks later with ETM (18 mg/kg) for 8 days. In diabetic rats, heart rate, systolic blood pressure, and fractional shortening were significantly reduced compared with those in controls. Treatment of diabetic rats with ETM ameliorated myocardial dysfunction other than heart rate. Myocardial 1,2-DAG levels in diabetic rats were significantly elevated compared with those in controls, while myocardial CM levels were not. ETM treatment caused an additional increase in myocardial 1,2-DAG levels in diabetic rats, but the CM levels did not change. There was a marked difference in fatty acid pattern of 1,2-DAG between diabetic and ETM-treated diabetic rat hearts. The fatty acids 18:1 and 18:2 were significantly increased and the fatty acids 16:0, 18:0, 20:4, and 22:6 were significantly reduced in ETM-treated diabetic rat hearts. These data suggest 1,2-DAG is involved in ameliorating myocardial dysfunction in diabetic rats and that its source is different between diabetic and ETM-treated diabetic rats. CM is unlikely to be involved in the pathogenesis of diabetic cardiomyopathy or the improvement of cardiac contractility in diabetic rats by ETM.